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eACKGROUND INFORMATION FOR REVIEW OF RADIOACTIVE TRACER SURVEYS I 
FOR CEMENT INTEGRITY . 

- — - • - 
Facility Name 

Romulus Facility 
Operator 

Environmental Geo-Technologies, LLO 
Well Name 

VVell #1-12 
USEPA Permit Numbel Witness 

Ml-163-1W-0010 
State 

Michigan 

T3Ft Dale 

July 7, 2018 
Logging Company 

Michigan Wireline Services 
.— 

Well and Operational Information 
Long StringCsg Mated 

Steel and . 
Hastelloy 

Long String Casing OE 

7 

Casing weight, #/ft 

26 

Casing ID, ins. Long String Casing Length, 

4080 

ft 

Tubing Material 

Fiberglass 
Tubing OD, ins 

4.5 0 

Tubing ID, ins. 

#NIA 
Tubing Length, ft 

4050 
Tail Pipe Material 

0 

Tail Pipe OD, ins 

0 

Tail Pipe, weighdt/ft. 

0 

Tail Pipe ID; ins. 

0.0000 

Tall Pipe Length, ft 

0 
Tail Pipe Depth 

4055 
OpenHole diameter, in 

8.75 
TO, ft 

4645 
PBTD, ft 

4246 
Top of Open Interval, 

4080 
ft 

Packer Model 

GPS 
Pecker Type 

0 
Top of Packer, ft 

4050 
Bottom of Packer, ft 

4055 ..... , 
Geological Information 

Lowermost USDW Herne 

Dundee Limestone 

Fms In Arrestment interval 

Utica, Trenton and Upper Black 
River 

Fms in Injection Intervalt 

Franconia Fm, Galesville Ss, Eau 
Claire Fm, Mt. Simon Ss 

Base of USDW, ft 

387 . 
Depth to top of ArreStrnent Interval, ft 

2409 
Injection Interval Top, ft 

4045 
TOOL INFORMATION _ 

Ejector, ft above BDE1TDET,  

7 ft I6 ft 

ft above BIDET MDET, A above BDET • 

CALIBRATION INFORMATION 
Depth BDET, ft Depth TDET, ft BDET CPSPI Shaly zone Maximum Reading, LC Minimum Reading, LD 

Depth 3DET, ft Depth TDE7', ft BDET CPSPI Clean zone Maximum Reacting, ID Minimum Reading, ID 

BACKGROUND LOG (BDET) BEFORE TESTS 
pAppearance of Log, litholegy discernible, extremely suppressed, noisy, etc. Is calibration the same as for statistical checks? 

-FIRST SLUG TRACKING SEQUENCE 
Flow Rate, gpm 

32 gpm 
Velocity in tubing, fps 

1.12 fps 
Depth of deflection on 

3,223 ft 
Deflection on 1st pant Deflection/Backgiounc 

250 .<26' s', •-....:7  I • - 

Passes Through Slug 

13  
Slug Split? yes or no 

No 
Depth of Split, ft Moved up, yes or no 

No 

Minimum Slug Depth, DiStance above shoe, Maximum Slug Depth, ft 

4,310 ft 

FIRST STATIONARY TEST . 
Depth of BDET, ft 

4,080 ft 
Depth of TDET, ft 

4,074 ft 
BDET to.open interval 

0 ft 
Time at station, mins 

30 min 
Injection Rate, gpm 

32 gpm 
Log Divisions per Minute 

60 
Depth •at Inaction, It 

08C f 

-BDET above end of 
tubing or casing, ft 

O ft 

Reached BDET up, 
LD 

No 

Reach UDET up, LD Velocity Up, fUrnin 

N/A 
2nd Sitting Depth, ft lime of reset Slug already passed 

BDET? 
Reached BDET up, 
LD 

Slug arrival the 

3rd Salting Depth lime of reset Slug alizady passed 
BDET? 

Reached BDET up, 
LD 

-Slug anivrl time 

I 
• 

Upper Lira of Movement. ft 4th setting depth, ,i Time of reset Slug rftardy passed 
BDET? 

Reached BDET up, 
LD 

Slug arrival time 



REMEMBER 
1. Inject at highest practicable rate to meximize pressure differentials, but at enough velocity during 
slug tracking so the slug can be followed effectively. 

2. Leave the eceling at the same level for all phases. 40 counts per second pec inch is usually effective. 
We need to see evidence of variation due to lithology. 

3. Use big slugs. The height of the deflection caused by the slug should be at least 50 times the 
difference of the high and low levels measured during logging the initial log. 

4. if you record times of arrival, that should be the arrival of the leading edge. 

5. The purpose is to determine the shallowest depth at which tracer material leaves the well. 

6. When slug tracking, logging through the slug while the last part of the slug is leaving the deeper of the 
tailpipe or casing is the best way to identify a split. If there is a split always follow the upper portion 
to determine the limit of its Upward movement 

7. • When running the stationary test, set the tool with the bottom detector five (6) feat above the end of 
the deeper of the tail pipe or casing. If the slug reaches it, move it up in steps to find the shallowest 
extent of movement. • 

8. The stationary test must be run long enough to be able to detect upward motion of 2 ft/min. 
9. Superimpose the traces of theinitial and final base logs. 

10. Please submit both the merged and unmerged records unless the traces are coded so they can be 
identified when necessary (they don't need to be identified when they are all superimposed). 

11. Please compare data in your records to that in the cells above. If there is a difference, be sure the 
correct information is noted. Please fill in the information in the other cells. 
12. Please submit the digital logging data on a CD. 

13. Please submit an up-to-date well schematic. 



... 
BACKGROUND INFORMATION FOR REVIEW OF TEMPERATURE LOGS 

'MEW Trairre--  

Rornuius FEcility 

erator 

Environmental Geo-Technologies, LLC 
Well Name 

- Well #1-12 • 

UStPrk Permit Number 

MI-163-1W-0010 
State Permit Number 

M-452 
County 

Wayne 
State 

Michigan 
lest Uate 

July 17, 2018 

Well and Operational Information 
Is This a Multi-Zone-Facility? 

No 
'Top ct Open Interval, it 

4080 
i uNng Depth, ft 

4050 
Date oaast Tnjection 

July 11,2018 • 
iottplwto Base of USL)W, ft. 

387 
Name of lo'vemiost USDW 

Dundee Limestone 
1Hour of Cast Tnjection tither Zones Used at Facility 

Depth to fop of Permitted Int, it 

3467 

Name of Injection Interval 

Franconia Fm, Galesville 
Ss, Eau Claire Fm, Mt. 

Simon Ss 

Volume fnjecterfin Past Year, gal Tame ot Shallower Injection Lone 

T-,  LTWLiack Depth, ft. 

N/A 
Total Depth, ft 

4645 
Injectate I emperatureVanance, -it —Depth to Shallower Injection Gone, It 

Cali brltion Information Logging Information 
Low uauge I emperature, I- 

• 81.6 deg. F. 

Ilign taauge I emperature, - 1- 

107.7 deg. F. 
Time of Start of Logging 

09:39 
LOW I nemiorneier t emperaerf" I- hfigil I hermometer I emperaium, t- Days Since Last Injection 

6 days 
Maximum Log Depth, it. 

4,250 ft 
Were Log Rcedings Adjusted? 

No - 

Gauge Calibration Date 

Feb 24, 2018 
Ailultifife Log Runs? 

. No 
MUJITILHO Logging Speed:Wm 

25 ft/min 

REMEMBER . 
1. Well should have been shut in for at least 36 bouts. 
2. If well cannot be shut in for 36 hours, shut in as long as possible and run two logs at least six (6) hours 

3. Calibrate the temperature tool at two different temperatures. 

4. Record log data at one measurement per foot. 
5. Record natural gamma ray activity log with temperature. . 
6. Log top to bottom. Keep logging speed below 30 feet per minute. - 
7. Log quality in air-filled holes can be improved by logging at a slower speed. Please reduce logging 
speed to less than 20 feet per minute in the top 1000 feet of air-filled holes. 

8. Please compare data in your records to that in the cells above. If there is a difference, .be sure the 
correct information is noted. Please fill in the other cells. 

9. Submit digital logging data on a CD in .las or .asc format 
10. Please submit an, up-to-date well schematic 

1 

• 
. . 



Appendix 2 
Annulus Pressure Test Report 

 

Re"rats* 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
STANDARD ANNULAR PRESSURE TEST 

Operator  Environmental Geo-Technologies, Inc. 

Address  28470 Citrin Drive 

Romulus, MO 48174 

Well Name  EDS 1-12  

LOCATION INFORMATION SW Quarter of the NW 

State Permit No. M452 

USEPA Permit No. Ml-163-1W-0010 

Date of Test 07/17/2018 

Well Type 1-W 

Quarter of the  SE Quarter 

of Section  12 ; Range 09E ; Township 03S ; County Wayne 

company Representative Rich Schildhouse ; Field Inspector Jack Lanigan / MDEQ 

fvne of Pressure Gauge  Digital Fluke inch face; 3,000 

New Gauge? Yes 0 No 0 If no, date of calibration 07/16/2018 

psi full scale; 0.1 Digital psi increments; 

Calibration certification submitted? Yes 0 No 0 N 
TEST RESULTS 
Readings must be taken at least every 10 minutes for a 
minimum of 30 minutes for Class II, III and V wells and 60 
minutes for Class I wells. 
For Class II wells, annulus pressue should be at least 300 
psig. For Class I wells, annulus pressure should be the 
greater of 300 psig or 100 psi above maximum permitted 
injection pressure. 
Ori  inal chart recordings must be submitted with this form. 

5-year or annual test on time? 

2-year test for TA'd wells on time? 

After rework? 

Newly permitted well? 

Yes ID No0 

Yes 0 No 0 

Yes 0 No 0 

Yes 0 No 0 

  

  

   

Pressure (in psig) 
Time Annulus Tubing Casing size 7-inch 

8:25 970.0 71 Tubing size 4 1/2-inch Fiberglass 
8:35 968 71 Packer type GPS Model - 12 
8:45 968 71 Packer set @4,050 feet 
8:55 967 71 Top of Permitted Injection Zone 3,369 feet 
9:05 967 71 Is packer 100 ft Of less above top of 

9:15 967 71 Injection Zone? Yes 0 No 0 
9:25 967 71 If not, please submit a justification. 

Fluid return (gal.) 9.3 gallon tank increase 

 

 Comments: for pressure bleed 967 to 530 psi 

Max. Allowable Pressure Change: Initial test pressure x 0.03 29.1 ps 
Test Period Pressure ctan.ge - 3.0 psi 

Test Pressures: 

Test Passed al Test Railed ij 

If failed test, well must Pe sit in, no injection can occur, and USEPA !must be contaCeci within 24 iiours. 
Corrective action needs to occt:r, the welI retested, and written authorization :eceiveci be.Fore can 
recommence. 

I certify under penalty o7 c:oct.rrent and all attachments are, tc the nalo y ow ectge E. ad 
belief, true, accurate, an awa:e tiat there are signifIcaT:: :e :es ase 
information, incivcri-s te ;ossity 01.7ne ard *--.-prisoi.-.-ent for v.0 rtos. Se z /--r) OF R 4n.32(d)) 

— 7/17/2018 Rich Schildhouse, Petrotek  
= :inted e cr Co •- y -tat:ye S:g.-  a :.. :e o' Co npE.nv 



vo. MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY- OFFICE OF GEOLOGICA SURVEY 

ANNULAR PRESSURE.  TEST 

i 2,906 

V,.  
• 1 Average rate Mina injection . 

Type of gauge- r 
"t> 1 ts P.  

inch face psi range ,p . WPC> 
New gauge 0 Yes ,Erblo 
If no, enter date of test calibration 

TEST DATA 
Pressure readings 

Time Annulus tubing 
(psig) 

Time Annulus tubing 

AMjaa_eaJaf_____/;__, — 
, 

... -.•<--"" R G.1 1 0 

.• ti:r Qi al 1 11  . 

ci ,.. /..-- 1 1:-# .7 --) i . • 

• . 
. . 

- 
. . 

• 

. • 

- 
. . 

Comments . 
' ,I..  

, .. ,, ,,,, , 1 
I ;,--is: 'Al.ti:4%--vi— ) et." ::',,:-. '4 '''' r!...-'!;"1 

ic.;:t.::).-:  '.•:.0,--:fi 7‘ .•.' ''' v• ,k ., (I : . .s .., r ,...:,.... ..„ 
,v''.1..s.sc! 'ay Dir. repisseriative: 

.S 9r1GIure 7•-• "2,-... 1.n?Iowze . Oats ' "; e, I.,: `.,•.•,-.( t. '''-' ' ••• 

• 

_________ C7'11ficatio;•:' i• .7 .̀.knessed hy J SQ :ap 1 vie:tativs: stare Crai.  i a1r auraotized ..)y said (7.1.isr. This report v'aT2repar3d Under r'ly supe7‘,isic7-1 and 
a'rect'on ste e..: ezreir aiz tam, accwEte and cor?'ea.ro the best ef •-p: :tnevtlzge." 

man,. 

OFF1Ci GIOLOGICA_SURv•Ev • • 
OSDA7:. *.v.E. -xr Daeli 

C 3Z 3.33 
1.A. ) if.1.13!i,':1* v.. 48909-7756 

EOF 

3y authority of Part 615 of part 523 of 
Act 451 PA 1994, as ameneed. 

Non-submission'and/or faleificatioo of this Information 
may resu# in Niles and/or irr,orisonmelt. 

Permit Number 
M452 MI-163-11N-C-11007 
Well name it No. 
EDS 1-12 

Surface location 
SW 1/4 of NW 1/4 of SE 1/4, Section 12 703$ R 09E 

Tot/unship County 
Romulus Wayne 

Welt type 

Part 615 0 Secondary recovery Brine disposal 

Part 625 Waste disposal 0 Solution mining 

Name and address of permittee 
Environmenfsal Geo-Technologies, I-LC 

28470 Citrin Drive 
Romulus, Ml 48174 

Date of lest Tubing 

alet,..1L5  
Packer depth 

441e at-- 
Type of ron-corrosive • 

'liquid in the annulus t„  
Maximum alloved injection pressure 
765 psi 

Casing 
7" at 4080 feet 

Packer type/model 



Appendix 3 
Annulus Pressure Gauge Certification 

Petrefeir 



T •:edBy: T I dry: REVISED 31S2/2C 

Substatio( 

Customer Environmental Geo Technologies 
User Environmental Geo Technologies 
Plant 28470 Citrin Drive 

Position Equipment Page 

Well 

Well 

Well 

Well 

Well 

Annulus 1 Pressure 

Annulus 2 Pressure 

Injection 1 Well Pressure 

Well 1 Flow 

Well 2 Flow 

ISO-$1235D1-ISO CERT 2016 (5)  

ISO-81235D1-ISO CERT 2015 (4)  

ISO-81235D1-ISO CERT 2015 (3)  

ISO-81235D1-160 CERT 2015  

ISO-81235D1-ISO CERT 2015 (2)  

2 

3 

4 

5 

Table of Contents 
Job #ENGT008050-2 

PAGE 1 Of 1 

SCADA AV:114017ED COMPANY 



SCADA 
.V.90 Efishup arch:, E: 
irlextor, MI 48130 
784.424-1260 ViCADA 

CALIBRATION CERTIFICATE 

Annulus 1 Pressure subiparent: Well Position/Child: 

Procedure/Method Fluke 754:75x umeng0000 rev Jul 2011 Operating Ranee 0-2000 psig (cal 0-1000 psIg) 

psig OUTPUT INPUT psig 

r;r'o 005 

0 

001 

0 
Line 

1 

As Left 

0.0 

Applied 

0 

As Found 

1.0 

CUSTOMER Environmental Geo Technologies CERTIFICATE ft  ENGT008050-2, 1 of 5  

ADDRESS 28470 Citrin Drive; Romulus MI US 48174 JOB # ENGT008050-2  

USER Environmental Geo Technologies; 28470 Citrin Drive; Romulus MI US 48174 PAGE 1 of 5 
OWNER PEPRFSENTATIVE John Frost 

Dale 7/16/2018 Temp: 80 "F Humidity:  55 %RH Equip Location:  Plant 

NAMEPLATE 

item Tested 

Manufacturer Rosemount 

Serial Number 10600096 

Model Number 3051 

Tag Number PIT 

2'50 
5P8  1E11 0(141  

500 500.7 0 500.1 0 

1000 

70.  74q.i • 

1001.0 1000.1 

.101  

750.8 

Fieldbus Totalizer AS Found NA Totalizer As Lett NA Gal 

Mant&cturer Modal • - Seilaii ID Number - ... • Calibration Dge Caltratk10.130 I 
1 Fluke 750PD5 (0-1000 psig) SHOP-1054 3/28/2018 3/28/2019 

.  GCM-752. ' 4/3/2018 4/23/2019 I 
3 Extech RH300(amblent) GCM-687 3/13/2017 3/30/2019 

Communk acc: 

Comments: 

use customer PC to access fieldbus parameters (no mA out, uses comma) 
verified display on unit and in PLC  

Deficiencies: 

Tr,ce,billty at UIS. Inc. kr cditord Uvougb co untrof duln of warm, orcots Mown onc:rloInr;tt, lotholni:co...Jowl Sri tor <1011; (SI) tiro MST of anoMer Ateloriopy 
lb, icrt Its container' vlbin ttlale orly to the ilco(s) catitta let tissiFc1 or IrJOut ot toteronc: cbctrmrnts to the cf./Woos of UIS. Ica, deOclon: ri. bsr rd on dale from morrturem,r4-. cry do, 

procedure uhTeed. infusion& aperItoos.Tbo coccrtzinty or;o-jolcclbith Uts ccrIttictIon hos b r en cxckded loom del:mintier). 
It Is tiro rospontlat, of the uros of this o.,-utpmcnt lo ecttrralr, ii Itto molt idadred rot st Idtct4roontmr. for cconocy rot Its loll read use 

Dye doter 7. r crling on tht. cordlicale of calticicn ant If Col Z,T. U'temilnrd5j, tliCrit for aernIrAVElin Fax*. vAlhout tb irMcnappoo:t of US. Inc. cod to nrt Imrty 
contir.otd rankly:1 cr: to cptcHIcaliont% Tho Goofier:no Rotor Ir Amor. 951 Cor cc: Lc vct. 
cr.; Icar.3r,1 ve,r, I of othmite cptclfr.d. Pcoo numb:If cl tr top LI tr to Ur sort 1Job. 

lb c,  Orr:, -Aril not t c.:rrodoc .  r pt In fotl. I th, cJitt, rll000toILS.IOc. 

Ted. 1:  0. llG iPr 1: Ir. ISO•6152SC-ISO C:m MS: Rev Sep 201E 

r .2  Fluke 

TELEPHONE 734-946-1000 

Pressure Transmitter 

5 



Line Applied As Found DOT As Left 001* 

0 0.8 173 0.0 

Communicator: Fieldbus Totalizer As Found NA Totalizer As Left NA Gel 

250.i I"
ri  

. 2.502 jn 
500.5 500.1 

7500 IE' 
Ji 

l000.i 

CALIBRATION CERTIFICATE ,161:3C.40,4 
2290 elehop Circle E 
Dexter, rel 48130 
7344244.200 

CUSTOMER Environmental Geo Technologies 

ADDRESS 28470 Citrin Drive; Romulus Ml US 48174 
CERTIFICATE # ENGT008050-2, 2 of 5 

JOB 4 ENGT008050-2 

   

USER Environmental Geo Technologies; 28470 Citrin Drive; Romulus Ml US 48174 PAGE 2 of 

OWNER REPRESENTATIVE John Frost 

Nur 7/16/2018 Temp: 80 °F Humidity:  55 %RH Equip Location: Plant 

SublParent: Well Position/Child: Annulus 2 Pressure 

NAMEPLATE 

Item Tested Pressure Transmitter 

Manufacturer Rosemount ' Model Number 3051 

    

TELEPHONE 734-946-1000 

Operating Range 0-2000 pslg (cal 0-1000 psig) Procedure/Method Fluke 754:75x umeng0000 rev Jul 2011 

INPUT psig OUTPUT RID 
1 

• lyianuIacturat . . Mosel_ . • . $#/..ial / ID Number Cakttallgn Data. Carthatigq pup. -1 
1 Fluke 750P05 (0-1000 psig) SHOP-1054 3/2812018 3/28/2018  

1 2 " ' Fluke. 754 • " GDM-752 . 4/3/2018 - 4/23/2619 1 . .. . 
3 Extech RI-1300(amblent) GCM-687 3/13/2017 3/30/2019 

Comments: 

Serial Number 620406 

7re'l C. .'-.00t 

use customer PC to access fieldbus parameters (no mA out, uses comms) 
verified display on wilt and in PLC  

Deficiencies: 

rt US. Inc. ,ehlevd lbw* an un.....elt ;a ch.:'n o; men, of r's e.tith uneott,intie.:, to th.: Won; tlomi Sy rt ,nr, of Unit: (51) Oro NISI no% Leteogy 
fl';. ,141,  cent:Inge °Mr to th,it:...re,$) IHOLI of (Octant: stailmcat the ornion; oR.IS, Inc.. ded, lo , to lx.don dot, from mad', 

votreof pxf<T,Ionzt dente. The unc,,,tany ttlis mlibmUon has bass cododd ftom any datermbefion. 
tttt Is; ,,epocic:15Y WC: Cr01 L' quire snt C,Icirn46z if 1M rum*. identifid mf.,71 six df,e fzetlt:fni.nL for,tve,q ;ndibtnttifrd Lez. 

Due dies ,pp-..7rin!,  on th: cat lie:le tletrion ,ndl4bt4 ;AL,  datetroln7d try dlee. to; dentri,Uztive purpo,u'ulhell yaitt:n ^ppov...1 of VS. Ina., end nct knOy 
coeinuti confotmznc: to 7,,,dSecliors.111, Coned:me Frztor K,2 ppm,- rots ConithnceUEL 
Cate, 7,, p:s: 1 of 1 numk th: leo ItT:i to U, or Job. 

TT!, c,vric,1h,Z not be rtpoduetd ,eurp: in fel, %UMW oi LeS. 

Teal,  2: no,  !SO-5152304SO Cut 2015: REV sep 2016 , 

Tag Number PIT 



trIs SCADA 
2290 BIshop Circle E. 
Dexter, MI 48130 
734424.1200 

CALIBRATION CERTIFICATE 

3051 

Serial Number 761305 PIT 

Model Number 

Tag Number 

Procedure/Method Fluke 754:76x umeng00C0 rev Jul 2011 Operating Range 0-2000 psig (cal 0-1000 psig) 

Manufacturer Rosemount 

OUTPUT INPUT psIg 

OOT 00T Une As Left Applied As Found 

1 0 0.0 0.4 

Temp:  80 °F 

Well 
Humidity:  55 %RH Equip Location: 

Position/Child: 

NA Gal Fleldb us Communicator: Totalizer As Found 'totalizer As Left OA 

g Fluke 784; . QCM-752 413/2018 4/23/2019 —1 

GCM-687 3/13/2017 3/30/2019 3 Extech RH300(embient) 
Comments: 

use customer PC lo access iieldbus parameters (no rnA out, uses comms) 
verified display an unit and in PLC  

Deficiencies: 

r.c so-61527.04o Rw Sep 2016 

CUSTOMER Environmental Geo Technologies CERTIFICATE* 

28470 Citrin Drive; Romulus MI US 48174 JOB #  

Environmental Geo Technologies; 28470 Citrin Drive.  Romulus MI US 48174 
John Frost 

Plant 

Injection 1 Well Pressure 

NAMEPLATE 

Item Tested Pressure Transmitter 

ADDRESS 

USER 

OWNER REPRESENTATIVE 

Date: 7/16/2018  

Sub/Parent:  

250.8 

500.5 r_1 
• 2499. 0  L 

3 500.1 500.1 

7505 - I El 750.1 
_ I 

1000 1000.8 0 1000.1 
1°1 •  

5 

750 

1'1  

7T--- curF 777 - • $.frigilf.). tiurnto.er. - Coktvgjon P.P.SA  
1 Fluke 750P05 (0-1000 psig) SHOP-1054 3/28/2018 3/28/2019 

Tinos atitity at UM no, is aeliievt6 UilouEit unbrokcn choin of Inn:off mots y.ith known unecOtinticz. to hit inttmtition21 Systr.m.; of Uri% (0) tyro i,ST or or olhsi .00w 101m15 
Ths rentilf contenedWillin c'tto only to Yr II:m(s) cliblitct pncnffcqo, infOut of tolmnco attinuilt. eta Ihn oyinlont of UIS, inc. &darns: to hc,sd OS d:ta from rnm.,uic non% md 

piaci tioto ugh td, pferesionzf ititptdeect. Tho hzInty dnlndmithltnln alibritiion has boon Dom onydoli.rintioSon. 
IIIltb.rosrnlolltf.olllr,onorcfarin lqi.VRICV to flit 'mine il etc 8,u11; icitoli6:1 wet itp:dfio toOlfirirmtritt for ECC.1174 *Mils int: ndtd u: e. 

DU, dohs spy-taring on thf cooificalt• of riltiflon r labl on,  Cotconin rd Chant for attmlnlitifilva puipoif s without 1112m:hen app.ovyl of S, lito, onSC,rrllmry 
continurd conionntinc, to Tht Conidtocti FcicrI K.2 approx. Coollfinet Leaf. 

All C 1 t.f 0, p04 t 1 of 1 mItts Othciv.i,t tpoitiodPto numbris nturotoprrtrrtoSr oatintil Joh 
Thilicit0lettri ohflnol St. feptoducid apt loft I. Wthout IlmoltItno apyrooll of US, try. 

PAGE 3 of 5 
TELEPHONE 734-946-1000 

ENGT008050-2 3 of 5 

ENGT008050-2 

250.  

500 



SCADA 

Line AppAed As Found OOT As Left OCT 

CALIBRATION CERTIFICATE 5CAD.4 
2290 Elishop Circle E. 
Erexter, MI 43130 
734-424-1200 

CUSTOMER 

ADDRESS 

Environmental Geo Technologies CERTIFICATE # EVGT008050-2, 4 of $ 

28470 Citrin Drive; Romulus MI US 48174 JOB 0 ENGT008050-2 

     

USER ..Environmental Geo Technologies; 28470 Citrin Drive; Romulus MI US 48174 PAGE 4 of 5 
OWNER REPRESENTATIVE John Frost TELEPHONE 734-946-1000 

Date, 7116/2018 Temp: 80 °F Humidity:  55 %RH Equip Location: Plant 

subipafent: Well Position/Child: Well 1 Flow  

NAMEPLATE 

Item Tested Magnetic FLOW Transmitter 

Manufacturer Rosemount Model Number 8732E 

    

Serial Number 0860253579 Tag Number F1T3832 

Operating Range GPM Procedure/Mathod Roe 8700: 00821-0100-4764 Rev 1997 

INPUT it/sec OUTPUT fttsec 

0.0 0.0 

3.0 Tin 3.0. 

10.0 10.0 Lo1 

30 

5 

communicator: Fieidbus Totalizer As Found NA Totalizer As Left NA Gal 

IvI4oulAcit.irAr _. _ ... M.9.01 , ... S.e/iel / IQ Om bet - Ca riblatIPLI_Gale. cqr.aLort Put 1 
i Rosemount 8714 SHOP-644 3/2/2016 3/31/2019  

i 2 Extech , : RH,390(amblent) . 0CM-68/ 3113/2017 3/30/2019  —1 

Comments: 
tube ca511066705710642005, 3 in tube, density 62.4, 5 Hz  
12m.c.tistorner PC to access lieldbus parameters (no out, uses comm )s 
milled display on unit and In PLC  

Deficiencies: 
,MrIng connections have corrosion, recommend cleaning and putting cover back on wire Vida grips to minimize future issues 
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mocadare vatted motesslonal fopederme.The uncertainly assodalad vath this eahlwalbn hos barn onto:fed limn any delsaninetion 
It is the re ponettility of Ma er of this equipment to daerminea the results Idfa5If,md mad speciiic temframetts tor accomay and de Intended um. 

Due date, e sling on the a:Mantle of mnbtallon oodles:I ate determined by dint foradmIdetrareve purports Mthoutthavointin apctovel of ISIS. tar and*. nal Miry 
cesdnued conformance to spedfoliord The Confidence Pretoria K.2 opmfax. CSS Confidence Lem,. 
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Manufacturer Rosemount Model Number 8732E 

Tag Number FI73932 Serial Number 04123344 

Operating Range Procedure/Method GPM Ros 8700: 00821-0100-4764 Rev 1997 

INPUT ft/sec OUTPUT ft/sec 

Applied As Found OOT As Left 001 Line % 

- 30 3o.o 30.0 

— 

NAMEPLATE 

Item Tested Magnetic Flow Transmitter 

0.0 1 I 0.0 

3.0 

10 10.0 

I 
2 

3 

5 

CALIBRATION CERTIFICATE UIS SCADA 
2290 Bishop Circle E. 
Dexter, MI 48130 
7344244200 

CUSTOMER Environmental Geo Technologies    CERTIFICATE #  ENGT008050-2, 5 of 5 

ADDRESS 28470 Citrin Drive; Romulus MI US 48174 JOB it ENGT008050-2 

  

USER Environmental Geo Technologies; 28470 Citrin Drive; Romulus MI US 48174 PAGE 5 of 5 

  

OWNER REPRESENTATIVE John Frost TELEPHONE 734-946-1000 

Date: 7/16/2018 Temp: 80 °F Humidity:  55 %RH Equip Location: Plant 

Sub/Parent: Well Position/Child: Well 2 Flow 

Communicator: Fieldbus Totalizer As Found NA Totalizer As Left NA Gal 

 

       

       

_ Me-nufeeturer Model 
1 Rosemount 8714  

r 2 Extech 'RH300(ambient) 

Comments: 
tuba cat#1030905310284005, 3 in tube, density 62.4, 5 Hz  
use customer PC to access fieldbus parameters (no mA out, uses comma) 
verified display on unit and in PLC   

_gr IP I I IP. Nilirter 
SHOP-644 

GCM-687 

CalibratI9_8 Ogg Calibration Due I 
3/2/2016 3/31/2019 

3/.13/017 3/30/2019 - 

11/  

Denclencles: 

wiring connections have corrosion. recommend cleaning and putting cover back on wire wire grips to minimize future Issues 

Traceability at UIS. Inc. is achieved through an unbroken chain of measurements viith known armed:intros, to the intemallanal Systems of Units (SI) Mar NISI or another Metrology Institute. 
The melts contained within relate only to the item(s) calibrated. PessIFell or WOW of tolerance statements are the opinions of UIS. Inc, decisions ore based on data from rnemctmmcnnnth made, 

procedure utilised, professional experience. The uncertainty assodebsdvath this calibration tree been excluded horn any determination. 
Sin the responsibility dine USE( of ltds equipment to determine If the results Identified mest specific requirements for accuracy and its intended use. 

Du: dales sppsoring on ths certificsto of caebrefion end Jabal are determined by dant for administrative purposes vrithout the wrier n appover of Lt S, Inc., and Cs no, imry 
continued conform en= to spcdficatione. The Confidence Factor Is K=2 appom 95% Confidince Level. 

All Certificates are pre 1 of 1 unfor.s othenelse spodned.Ps,ge numbers at the top refer to the overall Job. 
This. =Mt-roar shell not be reproduced czarist. in MI, v.ithout the. written aporovs1 of US, In.. 

Tic. :tO. Most 7e011.2: no 160-815230-ISO Cart 2015; Rev Sp 2016 



Appendix 4 
Downhole Pressure Gauge Certification 

Petiole 



Feb. 24/2018 
10:54.13 AM 

Calibration Certificate 

PR625 Cal. Date: 

9847 Certificate' 

pecifications 

Pressure Range: 6,000 PSI Vil Accuracy: 

Temperature Range: 0 to 150 Celsius 0 perature Accuracy: (0.23) %FS) 

Calibration Summary et 
Channel 1: 

Pressure Accuracy : -1.35 PSI (-0.0225) %FS 

Traceability Statement 

All working standards are traceable to national or intern- !onally recognized standards. 

brated with AKS Technologies DWG #3 SN:6465 

111111 I 
0000000045377 

(1.44 PSI (0.024) %FS) 

AKS 
n Pkwy. 

Texas 76140 
)487-2244  
}-987-7677 

(888)-942-2244 

aks technologies 
a Probe company 



. Feb,2.0018 
Lep8:33,4W- 

aks teChnOlOgieS 
Probe company 

rob. Aks 
32 Emmen PICINy. 

Fort Worth, Texas 76140 
Otlice:(281)-987-2244 
Fax: (281)-987-7677 
Toll: +1 (888)-9424244 

Calibration Certificate 
4,460  

Model: PR625 

40010 

Cal. Date: 

Certificate 

Specifications  

Pressure Range: 10,000 PSI 

Temperature Range: 0 to 150 Celsius 

Accuracy: (2.40 PSI (0.024) %FS) 

perature Accuracy: (0.23) %FS) 

Calibration Summary 

Channel 1: 
Pressure Accuracy nor): 1.10 PSI (0.0110) %FS 

„ 

Traceabi% Statement 

Ail working standards are traceable to national or internationally recognized standards. 

Calibrated with AKS Technoiogies DWG #3 SN:6465 



Pressure Test Report 
COMPANY INFORMATION 
Company Name 
Representative 
Phone 
Fax 
Address 

E-Mail Address 
Service Company 

WELL INFORMATION  
Well Name 
Well Location 
Field and Pool 
Status (Oil, Gas, Water, Injection) 
Perforated Intervals 
Mid-point of Perforated Intervals (MPP) 
Drilling Rig Number 
Elevations 

Kelly Bushing (KB) 
Casing Flange (CF) 
KB-CF 
Ground Level 

Plug Back Total Depth 
Total Depth 
Production Casing 
Production Tubing 

TEST INFORMATION 
Type of Test 
Date(s) of Test 
Dead-weight Gauge Tubing Pressure 
Dead-weight Gauge Casing Pressure 
Shut-in Date (Duration) 
Date / Time on Bottom 
Date / Time off Bottom 

Probe Serial Amber 
Probe Offset from End of Tool String 
Run Depth at Probe Pressure Port 

PRESS-UP RES.ULTS 
Maximum Recorded Probe Pressure 
Via;:imum Recorded Probe Temperature 
Final Buildup Pressure 
Gradient Survey !nformation 

Extrapolated Pressure to NOP 
1=inal Gradient at Depth 

Job toumber 

Environmental Geo-Technologies 
Rich Schildhouse with Petrotek 
303-290-9414 
303-290-9580 
Petrotek Engineering Corporation 
5935 South Zang Street, Suite #200 
Littleton, CO 80127-4646 

J.O. Well Service & Testing, Inc. 

EGT Well #1-12 
Romulus, Michigan 

13 feet above ground level 

4649 

E.O.T. at 4055 feet 

Build-Up/Fall-Off 
July 17, 2018 thru July 18, 2018 

July 18, 2018 at 04:25:29 
July 17, 2018 at 20:48:22 
July 18, 2018 at 13:33:00 

40010 

2365.9 psig 
103.9 deg F 



Company Marne 
Welt Name 
1123 of Test 
Date(s) of Test 

PROBE INFORMATION 
Probe Serial Number 
Model 
Pressure 

Calibrated Pressure Range 
Accuracy 
Resolution 

Temperature 
Calibrated Temperature Range 
Accuracy 
Resolution 

Calibration File Used for Reports 

Environmental Geo-Technologies 
EGT Well #1-12 
Build-Up/Fall-Off 
July 17, 2018 thru July 18, 2018 

. . . _ 

40010 
PR625 

0.0- 10,000.0 psig 
2.40 psig (0.024% FS) 
0.1500 psig (0.0015% FS) 

0.00 - 150.00 deg C 
0.345 deg C (0.23% FS) 
0.003 deg C (0.002% FS) 
February 20, 2018 

PROGRAMMING DETAILS  
Sten Sample Mode Period Duration Comment 

Program Start Time 
Program End Time 
Total Samples Ta.icen 
Usage for this Test 
Generic Data File Name 



Compszy Varna 
Well Mama 
Typ of Tasz 
Da7.a.() &Task 

Environmental Geo-Technologies 
EGT Well #1-12 
Build-Up/Fall-Off 
July 17, 2018 thru July 18, 2018 

. . . . . . 

COMMENTS  
Reported By Tim Auker 

Zeroed bottom gauge in reference to Kelly Bushing Measurements. 

We used measured depths and not true vertical depths. 

Top Gauge: 9847 two feet above bottom gauge 
Bottom Gauge: 40010 

The bottom gauge (40010) was used for this report. 

R.I.H. with gauges while injecting into well. Hang bottom gauge at 3950 feet for Build-Up/Fall-Off Test. 
P.0.0.4-1. v‘iith gauges making gradient stops. 

3 



Company Viarna Environmental Geo-Technologies 
'Neil Mama EGT Well #1-12 
Type of Test Build-Up/Fall-0X 
Date(s) of Test July 17, 2018 thru July 18, 2018 

Pressure  vs. Depth Probe Serial Number 40010 

(ft) . . (pig) .(psi/fl) (deg F)(deg/ft) 

12:57 13:00 3950.000 1796.854 - 78.908 
13:05 13:08 3500.000 1605.645 0.4249 75.830 0.0068 
13:11 13:14 2500.000 1193.753 0.4119 65.840 0.0100 
13:16 13:19 1500.000 777.910 0.4158 60.764 0.0051 
13:22 13:25 500.000 345.483 0.4324 57.182 0.0036 
13:28 13:31 7.000 130.047 0.4370 77.486 -0.0412 

trapolated to oiiPP: 
(ft) (psig) 

0.000 

(deg F) 

4 
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Company Name Environmental Geo-Technologies 
Well Name EGT Well #1-12 
Type of Test Build-Up/Fall-Off 
Date(s) of Test July 17, 2018 thru July 18, 2018 

Probe Serial Number 40010 

Static Pressure Gradients 

200 400 600 800 1000 1200 1400 1600 1800 

Pressure (psig) 

Static Temperature Gradients 

56 60 64 68 72 76 ao 

Temperature (deg F) 

5 



BH Pres 1 

BH Temp 1 

-80 

3 

Injection/Fall-Off Test 
2400- 

2300-- 

2200 

78 

76 

2  2100-- 
a 

z 

200 
0- 

Index Time Text BH Pres 1 BH Temp 1 

1 0.764 At test depth of 3950 feet. 2352.16 67.08 

2 8.716 Stop Injecting. Begin Fall-Off Test 2288.61 68.36 

3 16.958 End of Fall-Off Test 1796.86 78.91 

8 10 

Cumulative Time (hr) 

6 

-66 
12 14 16 18 

70 

68 

1 

1900 

1800 

1700-. 
0 

Company Name Environmental Geo-Technologies 
Well Name EGT Well #1-12 

Type of Test Build-Up/Fall-Off 
Date(s) of Test July 17, 2018 thru July 18, 2018 



Cor Pa Environmental Geo-Technologies 
EGT Well #1-12 

. - A Build-Up/Fall-Off 
DEi...M of Test July 17, 2018 thru July 18, 2018 

Date Time Cum.Time BH Pies 1 BH Temp 
BH1 1 

hr psig deg F 
! Gauges on surface 

ir-21-)18/07/17 20:02:33 0.0000 0.921 76.0821 

; ! 2018/07/17 20:05:32 0.0497 0.821 76.586; 

2018/07/17 20:08:32 0.0997 0.793 77.018 
i 

12018/07/17 20:11:32 0.1497 0.712 77.5041 

! 2018/07/17 20:14:32 0.1997 0.699 77.864: 

! 2018/07/17 20:17:32 0.2497 0.715 78.1341 

I 2018/07/17 20:20:32 0.2997 0.666 78.386! 

1 2018/07/17 20:23:32 0.3497 0.645 78.602 

1  2018/07/17 20:26:32 0.3997 0.653 78.818' 

: 2018/07/17 20:29:32 0.4497 0.596 78.620 

2018/07/17 20:32:32 0.4997 0.571 78.692' 

Begin equalizing lubricator 

2018/07/17 

Bleed-Off Lubricator 

20:33:22 0.5136 0.544 

to fix leak. 

78.692 

2018/07/17 20:35:12 0.5442 677.210 73.670 

2018/07/17 20:35:32 0.5497 15.431 73.508 

!I Begin equalizing lubricator 

11 2018/07/17 20:36:42 0.5692 1.081 73.382 

2018/07/17 20:38:32 0.5997 681.853 71.528 

R.I.H. with gauges 

2018/07/17 20:40:32 0.6331 682.555 71.150' 

2018/07/17 20:41:32 0.6497 821.814 69.548' 

2018/07/17 20:44:32 0.6997 1592.960 65.8581 

2018/07/17 20:47:32 0.7497 2252.049 66.110' 

At test depth of 3950 feet. 

: 2018/07/17 20:48:22 0.7636 2352.155 67.082 

I  2018/07/17 

1  2018/07/17 

20:50:32 

20:53:32 

0.7997 

0.8497 

2351.231 

2351.417 

67.586 

67.622 

1  2018/07/17 20:56:32 0.8997 2351.873 67.622 

1  2018/07/17 20:59:32 0.9497 2352.335 67.622 

1  2018/07/17 21:02:32 0.9997 2352.717 67.622 

1 2018/07/17 21:05:32 1.0497 2352.920 67.640 

I  2018/07/17 21:08:32 1.0997 2352.660 67.658, 

2018/07/17 21:11:32 1.1497 2352.601 67.730 

, 2018/07/17 21:14:32 1.1997 2352.688 67.820' 

2018/07/17 21:17:32 1.2497 2353.012 67.856 

2018/07/17 i 21:20:32 1.2997 2353.556 67.892 1  

2018/07/17 21:23:32 1.3497 2354.001 67.910 

, 2018/07/17 21:26:32 1.3997 2354.093 67.928 

2018/07/17 21:29:32 1.4497 2354.124 67.928 

: 2018/07/17 21:32:32 1.4997 2354.238 67.928, 

2018/07/17 21:35:32 1.5497 2354.417 67.946 1  

2018/07/17 21:38:32 1.5997 2355.131 67.946 

2018/07/17 21:41:32 1.6497 2355.133 67.964 

2018/07/17 21:44:32 1.6997 2354.939 67.982 

2018/07/17 21:47:32 1.7497 2355.113 67.982 

2018/07/17 21:50:32 1.7997 2355.709 68.000 

2018/07/17 21:53:32 1.8497 2356.347 68.000 

2018/07/17 21:56:32 1.8997 2356.537 68.000 

Date Time Cum.Time 
BH1 

BH Pies 1 BH Temp 
1 

I 
hr psig deg F 

, 2018/07/17 21:59:32 1.9497 2356.635 68.0361 
I 

; 2018/07/17 22:02:32 1.9997 2356.976 68.018; , 
2018/07/17 22:05:32 2.0497 2357.094 68.018 

2018/07/17 22:08:32 2.0997 2357.419 68.018 

. 2018/07/17 22:11:32 2.1497 2357.578 68.0541 

. 2018/07/17 22:14:32 2.1997 2357.603 68.036
1 

I 2018/07/17 22:17:32 2.2497 2357.570 68.036i 
I 

; 2018/07/17 22:20:32 2.2997 2357.468 68.0721 

I 2018/07/17 22:23:32 2.3497 2357.636 68.054 

: 2018/07/17 22:2612 2.3997 2357.883 68.072 

1 2018/07/17 22:29:32 2.4497 2358.364 68.072 

2018/07/17 22:32:32 2.4997 2358.836 68.054' 

2018/07/17 22:35:32 2.5497 2359.142 68.0721 

! 2018/07/17 

! 2018/07/17 

22:38:32 

22:41:32 

2.5997 

2.6497 

2358.946 

2358.701 

68.0721 

68.0721  

2018/07/17 22:44:32 2.6997 2359.240 68.072 

! 2018/07/17 22:47:32 2.7497 2359.469 68.054: 
1 
12018/07/17 22:50:32 2.7997 2359.387 68.054! 

; 2018/07/17 22:53:32 2.8497 2359.736 68.054 

2018/07/17 22:56:32 2.8997 2360.054 68.054 

2018/07/17 22:59:32 2.9497 2359.857 68.054 

2018/07/17 23:02:32 2.9997 2359.615 68.054, 

2018/07/17 23:05:32 3.0497 2359.622 68.054 , 

, 2018/07/17 23:08:32 3.0997 2360.051 68.054 1  

, 2018/07/17 23:11:32 3.1497 2360.302 68.054, 

2018/07/17 23:14:32 3.1997 2360.563 68.036 

2018/07/17 23:17:32 3.2497 2360.711 68.036 

2018/07/17 

2018/07/17 

23:20:32 

23:23:32 

3.2997 

3.3497 

2360.663 

2360.625 

68.0361  

68.054 

2018/07/17 23:26:32 3.3997 2360.398 68.018 

1 2018/07/17 23:29:32 3.4497 2360.940 68.036, 

1, 2018/07/17 23:32:32 3.4997 2361.053 68.036 

2018/07/17 23:35:32 3.5497 2361.338 68.018' 

: 2018/07/17 23:38:32 3.5997 2361.506 68.036 I 

' 2018/07/17 23:41:32 3.6497 2361.448 68.018 

2018/07/17 23:44:32 3.6997 2361.647 68.018, 

2018/07/17 23:47:32 3.7497 2361.745 68.018 

2018/07/17 23:50:32 3.7997 2361.725 68.018' 

2018/07/17 23:53:32 3.8497 2361.793 68.018 

2018/07/17 23:56:32 3.8997 2361.201 68.000 

2018/07/17 2a59:32 3.9497 2361.515 68.018 

2018/07/18 00:02:32 3.9997 2361.480 68.018 

2018/07/18 00:05:32 4.0497 2361.660 68.018' 

2018/07/18 00:08:32 4.0997 2361.702 68.018, 

2018/07/18 00.11:32 4.1497 2361.760 68.018 

2018/07/18 00:14:32 4.1997 2362.116 68.018 

2018/07/18 00:17:32 4.2497 2362.370 68.000 

2018/07/18 00:20:32 4.2997 2362.090 68.018 

2018/07/18 I 00:23:32 4.3497 2362.018 68.018 

2018/07/18 00:26:32 I 4.3997 2362.060 68.036 

7 



Coy: .t! Marna Environmental Geo-Technologies 
la EGT Well #1-12 

T e Test Build-Up/Fall-Off 
Dob(s) of Test July 17,2018 thru July 18, 2018 

Date 

i 

Time Cum.Time 
BH1 

BH Pres 1 BH Temp 
1 

hr psig deg F 

; 2018107/18 00:29:32 4.4497 2362.424 68 018 

I 20 8/07/ 8 00:32:32 4.4997 2362.865 68.036 1  

; 2018/07/18 00:35:32 4.5497 2362.818 68.018 

2018/07/18 00:38:32 4.5997 2362.177 68.018 

; 2018/07/18 00:41:32 4.6497 2362.469 68.0181 

2018/07/18 00:44:32 4.6997 2363.042 68.018 ! 

: 2018/07/18 00:47:32 4.7497 2362.881 68.036! 

; 2018/07/18 00:50:32 4.7997 2362.647 68.018! 

. 2018/07/18 00:53:32 4.8497 2362.811 68.018, 

' 2018/07/18 00:56:32 4.8997 2362.998 68.036] 

, 2018/07/18 00:59:32 4.9497 2362.669 68.018 

; 2018/07/18 01:02:32 4.9997 2363.312 68.018] 

; 2018/07/18 01:05:32 5.0497 2363.087 68.018 

: 2018/07/18 

2018/07/18 

01:08:32 

01:11:32 

5.0997 

5.1497 

2363.152 

2363.610 

68.018; 
, 

68.018, 

2018/07/18 01:14:32 5.1997 2362.903 68 0 8; 

; 2018/07/18 01:17:32 5.2497 2363.619 68.036 

2018/07/18 01:20:32 5.2997 2363.251 68.036 

; 2018/07/18 01:23:32 5.3497 2363.625 68.036 

, 2018/07/18 01:26:32 5.3997 2363.167 68.018 

2018/07/18 01:29:32 5.4497 2363.854 68.018 

2018/07/18 01:32:32 5.4997 2363.458 68.036 

2018/07/18 01:35:32 5.5497 2364.019 68.036 

2018/07/18 01:38:32 5.5997 2363.509 68.0361 

, 2018/07/18 01:41:32 5.6497 2364.124 68.018; 

2018/07/18 01:44:32 5.6997 2363.538 68.018 

' 2018/07/18 01:47:32 5.7497 2364.269 68.036 ; 

' 2018/07/18 

2018/07/18 

01:50:32 

01:53:32 

5.7997 

5.8497 

2363.699 

2364.421 

68.036 

68.036 

2018/07/18 01:56:32 5.8997 2363.622 68.036 ; 

; 2018/07/18 01:59:32 5.9497 2364.318 68.018; 

' 2018/07/18 02:02:32 5.9997 2363.985 68.018 

12018/07/18 02:05:32 6.0497 2364.156 68.036 

, 2018/07/18 02:08:32 6.0997 2364.536 68,036 

2018/07/18 02:11:32 6.1497 2364.646 68.054 

2018/07/18 02:14:32 6.1997 2364.291 68.036 

2018/07/18 02:17:32 6.2497 2364.882 68.036 

2018/07/18 02 20 32 6.2997 2364.492 68.036 

2018/07/18 02:23:32 6.3497 2364.927 68.036 

2018/07/18 02 26 32 6.3997 2364.807 68.036 

2018/07/18 02:29:32 6.4497 2364.768 68.036 

2018/07/18 02:32:32 6.4997 2365.087 68.036 

2018/07/18 02:35:32 6.5497 2365.097 68.036 

2018/07/18 02:38:32 6.5997 2364 737 

2364.972 

68.036 

68.036 ' 2018/07/18 02:41:32 6.6497 

2018/07/18 02:44:32 6.6997 2365.544 68.054 

2018/07/18 02:47:32 6.7497 2365.255 68.054 

2018/07/18 02:50:32 6.7997 2365.000 68.036 

2018/07/18 02:53:32 6.8497 2364.977 68.036 

2018/07/18 02:56:32 I 6.8997 2365.635 68.036 

BH1 1 

hr psig deg F . 
2018/07/18 02:59:32 6.9497 2365.710 68.036! 

, 2018/07/18 03:02:32 6.9997 2365.731 68.054, 

, 2018/07/18 03:05:32 7.0497 2364.904 68.036, 

2018/07/18 03:08:32 7.0997 2364.746 68.054; 

I 2018/07/18 03:11:32 7.1497 2364.733 68.0541 

2018/07/18 03:14:32 7.1997 2364.563 68.036, 

2018/07/18 03:17:32 7.2497 2364.627 68.036 1  

2018/07/18 03:20:32 7.2997 2364.681 
I 

68.036' 

; 2018/07/18 03:23:32 7.3497 2364.772 68.054. 

, 2018/07/18 03:26:32 7.3997 2360.917 68.072i 

2018/07/18 03:29:32 7.4497 2352.750 68.072 

2018/07/18 03:32:32 7.4997 2351.149 68.072; 

: 2018/07/18 03:35:32 7.5497 2345.307 
I 

68.090' 

: 2018/07/18 

2018/07/18 

03:38:32 

03:41:32 

7.5997 

7.6497 

2338.842 

2337.541 

; 
68.108 

-: 
68.126 

, 2018/07/18 03:44:32 7.6997 2335.653 68.144; 

2018/07/18 03:47:32 7.7497 2327.886 68.162 

2018/07/18 03:50:32 7.7997 2320.035 68.180 

' 2018/07/18 03:53:32 7.8497 2316.704 68,198 

2018/07/18 03:56:32 7.8997 2315.509 68.216 

2018/07/18 03:59:32 7.9497 2308.580 68.252 

2018/07/18 04:02:32 7.9997 2306.156 68.252 

2018/07/18 04:05:34 8.0503 2305.939 68.288 

2018/07/18 04:08:34 8.1003 2301.965 
I 

68.270 

2018/07/18 04:11:34 8.1503 2296.394 68.288 

2018/07/18 04:14:34 8.2003 2294.272 68.306 

2018/07/18 04:17:34 8.2503 2295.044 68.306 

2018/07/18 

2018107/18 

04:20:34 

04:23:34 

8.3003 

8.3503 

2295.409 

2290.712 

68.324 

68.342 

; 2018/07/18 04:26:34 8.4003 2285.969 68.342 

' 2018/07/18 04:29:34 8.4503 2287.422 68.342 

; 2018/07/18 04:32:34 8.5003 2287.924 68.342 

2018/07/18 04:35:34 8.5503 2288.205 68.360 

2018/07/18 04:38:34 8.6003 2288.305 68.342 

2018/07/18 04:41:34 8.6503 2288.536 68.360 

2018/07/18 04:44:34 8.7003 2288.563 68.360' 

Stop Injecting. Begin Fall-Off Test 

2018/07/18 04:45:29 8.7156 2288.610 68.360 

2018/07/18 04:47:34 8.7503 1999.441 68.432 

2018/07/18 04:50:34 8.8003 1886.876 68.666 

2018/07/18 04:53:34 8.8503 1848.359 68.900 

2018/07/18 04:56:34 8.9003 1832.402 
: 

69.170 ;  

2018/07/18 04:59:34 8.9503 1824.713 69.404 

2018/07/18 05:02:34 9.0003 1820 673 69.638!  

2018/07/18 05:05:34 9,0503 1818.170 69.854 

2018/07/18 05.08.34 9.1003 1816.431 70.070 

2018/07/18 05:11:34 9.1503 1815.152 70.304 

2018/07/18 05:14:34 9.2003 1814.113 70.520 

2018/07/18 1  05:17:34 9.2503 1813.252 70.700 

2018/07/18
1 

05:20:34 9.3003 1812.531 70.880 

B 



Environmental Geo-Technologies 
EGT Well 1#1-12 
Build-Up/Fall-Off 
July 17, 2018 thru July 18, 2018 

Date Time Cum.Time 
BH1 

BH Pies 1 BH Temp ' 
1 I  

I hr psig deg F 

' 2018/07/18 05:23:34 9.3503 1811.907 71.060 

2018/07/18 05:26:34 9.4003 1811.310 71.222 

1 2018/07/18 05:29:34 9.4503 1810.770 71.402 

: 2018/07/18 05:32:34 9.5003 1810.325 71.564 

, 2018/07/18 05:35:34 9.5503 1809.913 71.708 1  

! 2018/07/18 05:38:34 9.6003 1809.468 71.852; 

,. 2018/07/18 05:41:34 9.6503 1809.088 72.014 ,  

: 2018/07/18 05:44:34 9.7003 1808.783 72.140 i 

' 2018/07/18 05:47:34 9.7503 1808.410 72.284 

12018/07/18 05:50:34 9.8003 1808.141 72.428 

2018/07/18 05:53:34 9.8503 1807.801 72.536, 

I 2018/07/18 05:56:34 9.9003 1807.527 72.6621  

' 2018/07/18 05:59:34 9.9503 1807.240 72.770 1  

2018/07/18 

2018/07/18 

06:02:34 

06:05:34 

10.0003 

10.0503 

1806.992 

1806.748 

72.896 

73.022 

12018/07/18 06:08:34 10.1003 1806.480 73.130 

2018/07/18 06:11:34 10.1503 1806.264 73.256 

2018/07/18 06:14:34 10.2003 1805.998 73.346 

2018/07/18 06:17:34 10.2503 1805.866 73.472 1  

2018/07/18 06:20:34 10.3003 1805.640 73.580' 

2018/07/18 06:23:34 10.3503 1805.444 73.6881  

2018/07/18 06:26:34 10.4003 1805.246 73.778 

2018/07/18 06:29:34 10.4503 1805.031 73.850 

2018/07/18 06:32:34 10.5003 1804.829 73.958 

2018/07/18 06:35:34 10.5503 1804.681 74.048 

2018/07/18 06:38:34 10.6003 1804.558 74.138 1  

2018/07/18 06:41:34 10.6503 1804.375 74.228 

2018/07/18 

I 2018/07/18 

06:44:34 

06:47:34 

10.7003 

10.7503 

1804.182 

1804.011 

74.300,1  

74.390 

1 2018/07/18 06:50:34 10.8003 1803.889 74.480!  

, ' 2018/07/18 06:53:34 10.8503 1803.733 74.552 

2018/07/18 06:56:34 10.9003 1803.621 74.642 ,  

2018/07/18 06:59:34 10.9503 1803.438 74.714' 

, 2018/07/18 07:02:34 11.0003 1803.303 74.786 

1 2018/07/18 07:05:34 11.0503 1803.211 74.8761 

1 2018/07/18 07:08:34 11.1003 1803.039 74.930, 

2018/07/18 07:11:34 11.1503 1802.918 75.0381  

2018/07/18 07:14:34 11.2003 1802.789 75.092 

2018/07/18 07:17:34 11.2503 1802.702 75.164 

2018/07/18 07:20:34 11.3003 1802.578 75.236 

2018/07/18 07:23:34 11.3503 1802.478 75.308 

2018/07/18 07:26:34 11.4003 1802.300 75.362 

2018/07/18 07:29:34 11.4503 1802.205 75.434 

2018/07/18 07:32:34 11.5003 1802.107 75.488 

2018/07/18 07:35:34 11.5503 1802.039 75.560 

2018/07/18 07:38:34 11.6003 1801.933 75.614 

2018/07/18 07:41:34 11.6503 1801.831 75.686 

20 8/07/ 8 07:44:34 11.7003 1801,740 75.740 

2018/07/18 07:47:34 11.7503 1801.639 75.794 

2018/07/18 07:50:34 11.8003 1801.533 75.848 

Date Time Cum.Time 
BH1 

BH Pres 1 BH Temp 
1 

hr psig deg F 1 

, ' 2018/07/18 07:53:34 11.8503 1801.434 75.9021 

' 2018/07/18 07:56:34 11.9003 1801.350 75.956 

, 2018/07/18 07:59:34 11.9503 1801.264 76.028! 

2018/07/18 08:02:34 12.0003 1801.208 76.0821 

2018/07/18 08:05:34 12.0503 1801.092 76.1181 

1  2018/07/18 08:08:34 12.1003 1801.008 76.190. 

! 2018/07/18 08:11:34 12.1503 1800.922 76.226 

2018/07/18 08:14:34 12.2003 1800.855 76.2801.  

2018/07/18 08:17:34 12.2503 1800.768 76.334' 

! 2018/07/18 08:20:34 12.3003 1800.681 76.370 

' 2018/07/18 08:23:34 12.3503 1800.632 76.424  .1 
! 2018/07/18 08:26:34 12.4003 1800.571 76.478,1  

12018/07/18 08:29:34 12.4503 1800.491 76.5141 

! 2018/07/18 

; 2018/07/18 

08:32:34 

08:35:34 

12.5003 

12.5503 

1800.438 

1800.332 

76.568 

76.604 

! 2018/07/18 08:38:34 12.6003 1800.290 76.658 

2018/07/18 08:41:34 12.6503 1800.201 76.694 

2018/07/18 08:44:34 12.7003 1800.120 76.730 

2018/07/18 08:47:34 12.7503 1800.065 - 76.766 

2018/07/18 08:50:34 12.8003 1800.061 76.820 

1 2018/07/18 08:53:34 12.8503 1799.947 76.8741 

! 2018/07/18 08:56:34 12.9003 1799.889 76.892 

,1 2018/07/18 08:59:34 12.9503 1799.831 76.9281  

2018/07/18 09:02:34 13.0003 1799.789 76.982 

2018/07/18 09:05:34 13.0503 1799.757 77.036 

2018/07/18 09:08:34 13.1003 1799.679 77.072 

2018/07/18 09:11:34 13.1503 1799.635 77.1081  

2018/07/18 
, 
2018/07/18 

09:14:34 

09:17:34 

13.2003 

13.2503 

1799.543 

1799.524 

77.144 

77.1801  

! 2018/07/18 09:20:34 13.3003 1799.447 77.216! 

1 ' 2018/07/18 09:23:34 13.3503 1799.403 77.234 

77.270
1 

1 2018/07/18 09:26:34 13.4003 1799.337 

2018/07/18 09:29:34 13.4503 1799.280 77.306 

2018/07/18 09:32:34 13.5003 1799.271 77.342' 

2018/07/18 09:35:34 13.5503 1799.183 77.378! 

, 2018/07/18 09:38:34 13.6003 1799.147 77.414i 

, 2018/07/18 09:41:34 13.6503 1799.100 77.450! 

' 2018/07/18 09:44:34 13.7003 1799.045 77.468! 

' 2018/07/18 09:47:34 13.7503 1799.002 77.504! 

2018/07/18 09:50:34 13.8003 1798.973 77.540 , 

2018/07/18 09:53:34 13.8503 1798.896 77.558 

2018/07/18 09:56:34 13.9003 1798.867 77.594 

2018/07/18 09:59:34 13.9503 1798.783 77.612 

2018/07/18 10:02:34 14.0003 1798.768 77.648 

2018/07/18 10:05:34 14.0503 1798.738 77.684 

2018/07/18 10:08:34 14.1003 1798.700 77.720 

2018/07/18 10:11.34 14.1503 1798.633 77.738 

2018/07/18 10:14:34 14.2003 1798.583 77.774 

2018/07/18 10:17:34 14.2503 1798.565 77.792 

2018/07/18 I 10.20:34 14.3003 1798.493 77.810 
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'me Environmental Geo-Technologies 
EGT Well #1-12 

TI-st Build-Up/Fall-Off 
Dr() oVcost July 17, 2018 thru July 18, 2018 

Date Time Cum.Tinne 
BH1 

BH Pres 1 BH Temp 
1 

hr psig deg F 

2018/07/18 10:23:34 14.3503 1798.456 77.846 

I  2018/07/18 10:26:34 14.4003 1798.449 77.882 

1 2018/07/18 10:29:34 14.4503 1798.406 77.918 

1 2018/07/18 10:32:34 14.5003 1798 355 77.936 

: 2018/07/18 10:35:34 14.5503 1798.313 77.954 

2018/07/18 10:38:34 14.6003 1798.291 77.990 

2018/07/18 10:41:34 14.6503 1798.287 78.026, 

' 2018/07/18 10:44:34 14.7003 1798.181 78.0261 

: 2018/07/18 10:47:34 14.7503 1798.177 78.062 

; 2018/07/18 10:50:34 14.8003 1798.149 78.080 

1  2018/07/18 10:53:34 14.8503 1798.110 78.098' 

2018/07/18 10:56:34 14.9003 1798.091 78.134 

2018/07/18 10:59:34 14.9503 1798.050 78.152 

2018/07/18 

2018/07/18 

11:02:34 

11:05:34 

15.0003 1798.044 

1797.950 

78.188 

78.206 15.0503 

2018/07/18 11:08:34 15.1003 1797.936 78.224 

2018/07/18 11:11:34 15.1503 1797.885 78.242 

: 2018/07/18 11:14:34 15.2003 1797 872 78.260 

2018/07/18 11:17:34 15.2503 1797 812 78.296 

2018/07/18 11:20:34 15.3003 1797.802 78.296 

, 2018/07/18 11:23:34 15.3503 1797.773 78.332 

, 2018/07/18 11:26:34 15.4003 1797.733 78.350 

2018/07/18 11:29:34 15.4503 1797.679 78.350 

2018/07/18 11:32:34 15.5003 1797.689 78.386' 

2018/07/18 11:35:34 15.5503 1797.622 78.404 

2018/07/18 11:38:34 15.6003 1797.593 78.422 

2018/07/18 11:41:34 15.6503 1797.573 78.440 

2018/07/18 

2018/07/18 

11:44:34 

11:47:34 

15.7003 

15.7503 

1797.572 

1797.509 

78.476 

78.494 

2018/07/18 11:50:34 15.8003 1797.463 78.494 

2018/07/18 11:53:34 15.8503 1797.473 78.530 

1 2018/07/18 11:56:34 15.9003 1797.419 78.548 

2018/07/18 11:59:34 15.9503 1797.416 78.566: 

2018/07/18 12:02:34 16.0003 1797.363 78.584 1  

2018/07/18 12:05:36 16.0508 1797.353 78.602 

2018/07/18 12:08:36 16.1008 1797.324 78.620 

2018/07/18 12:11:36 16.1508 1797.257 78.638', 

2018/07/18 12:14:36 16.2008 1797.282 78.656 
i 
 

2018/07/18 12:17:36 16.2508 1797.242 78.692 

2018/07/18 12:20:36 16.3008 1797.193 78.692 

2018/07/18 

2018/07/18 

12:23:36 

12:26:36 

16.3508 

16.4008 

1797.168 78.710 

1797.141 78.746 

2018/07/18 2:29:36 16.4508 1797 124 78.746 

2018/07/18 12:32:36 16.5008 1797.073 78.746 
, 

2018/07/18 D36  16.5508 1797.078 78.782 

2018/07/18 12:38:36 16.6008 1797.058 78.800 

2018/07/18 2:41:36 16.6508 1797.049 78.818 

2018/07/18 12:44:36 16.7008 1796.980 78.836 

78.836 2018/07/18 12:47:36 16.7508 1796.961, 

2018/07118 12:50:36 16.8008 1796.917 78.854 

Date Time Cum.Time 
BI-11 

BH Pres 1 BH Temp 
1 1  

hr psig deg F 

2018/07/18 12:53:36 16.8508 1796.913 78.872! 

2018/07/18 12:56:36 16.9008 1796.910 78.890! 

2018/07/18 12:59:36 16.9508 1796.854 78.908' 

End of Fall-Off Test 

2018/07/181 13:00:01 16.9578 1796.857 78.9081 

,POOH Gradient: 3950.000 ft 

L2018/07/18 13:00:06 16.9592 1796.854 78.908: 

Prepare to P.O.O.H. 

2018/07/18 13:00:11 16.9606 1796.816 78.908. 

2018/07/18 13:02:36 17.0008 1796.764 78.926i 

POOH. making gradient stops 

2018/07/18 13:03:01 17.0078 1796.755 78.926 

Stop at 3500 feet 

2018/07/18 

1  2018/07/18 

13:05:06 

13:05:36 

17.0425 

17.0508 

1605.608 

1605.701 

76.676 1 ' 
- 

76.208 

1POOH Gradient: 3500.000 ft 

2018/07/18 13:08:06 17.0925 1605.645 75.830 

2018/07/18 13:08:36 17.1008 1605.613 75.794, 

Stop at 2500 feet 

2018/07/18 13:11:06 17.1425 1193.765 67.9101  

2018/07/18 13:11:36 17.1508 193.871 66.776 

POOH Gradient: 

2018/07/18 

2500.000 ft 

13:14:06 17.1925 1193.753 65.840 

2018/07/18 13:14:36 17.2008 1193.772 65.768: 

Stop at 1500 feet 

2018/07/18 13:16:41 17.2356 777.221 61.484 

2018/07/18 13:17:36 17.2508 777.732 60.962 

POOH Gradient: 

2018/07/18 

1500.000 

13:19:46 

ft 

17.2869 777.910 60.764 

2018/07/18 13:20:36 17.3008 766.960 60.728, 

Stop at 500 feet 

2018/07/18 13:22:36 17.3342 I 344.636 57.920, 

2018/07/18 13:23:36 17.3508 345.2841 57.362 

1 POOH Gradient: 500.000 ft 

2018/07/18 13:25:36 17.3842 345.483 57.182 

2018/07/18 

Stop in lubricator 

13:26:36 17.4008 289.774 57.0741 

2018/07/18 13:28:01 17.4244 130.379 62.186 

2018/07/18 , 13:29:36 17.4508 129.974 74.624 

POOH Gradient: 7.000 ft 

2018/07/18 13:30:56 17.4731 130.047 77.486 

2018/07/18 13:32:36 17.5008 130.596 79.574 

Bleed-Off Lubricator 

2018/07/18 13:33:26 17.5147 130.714 80.348 

2018/07/18 13:35:36 17.5508 0.042 82.508 

2018/07/18 13:38:36 17.6008 0.033 83.390' 

2018/07/18 3:41:36 17.6508 0.013 84.038' 

2018/07/18 13:44:36 17.7008 -0.490 84.362 

2018/07/18 13:47:36 17.7508 -0.439 85.874 

2018/07/18 13:50:36 17.8008 -0.426 85.640 
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Company Paine Environmental Geo-Technologies 
Well Name EGT Well 01-12 
Type of Test Build-Up/Fall-Off 
Date(s) &fleet July 17, 2018 thru July 18, 2018 

. . . 

• 
Daie.  . Time Cum:Time 

BH1 
BH Pres 1 ' -BH Temp 

1 
. 

i 1 
I i hr psig deg F : 

2018/07/18 13:53:36 17.8508 -0.409 85.406: 
. 2018/07/18 13:56:36 17.9008 -0.360 84.2181 
i  2018/07/18 13:59:36 17.9508 -0431 

1 
86.5221 

1 2018/07/18 I 14:02:36 18.0008 -0.490 90.050  ! 
1 2018/07/18 14:05:36 18.0508 -0.397 93.596 

i 1 2018/07/18 14:08:36 18.1008 -0.352 96.962.  
12018/07/18 14:11:36 18.1508 -0.251 98.636,  

i 
1 2018/07/18 i 14:14:36 18.2008 -0.487 102.002 i , 
1 2018/07/18 14:1736 18.2508 -0.560 1M.6401  
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Water Well Test - Falloff 
Radial Flow Analysis 

Analysis Results 
low Capacity (kh) 
ffective Permeability (k) 
ffective Gas Permeability (kg) 
ffective Oil Permeability (ko) 
ffective Water Permeability (kw) 
otal Fluid Rate (in situ) ((Oh) 
otal Mobility ((kill)t) 
otal Transmissivity ((kh/µ)t) 
lope (m) 

9488.3469 md.ft 
71.3410 md 

md 
md 

71.3410 md 
-915.4 rbbl/c1 
89.40 md/cP 

11890.16 nndft/cP 
12.52 psi/cycle 

Total Skin (s) 
Skin Due to Damage (sd) 
Skin Due To Inclination (sioc) 
Skin Due To Partial Penetration (spp) 
Pressure Drop Due to Total Skin (APskin) 
Damage Ratio (DR) 
Flow Efficiency (FE) 

37.779 
37.779 

411.0 psi(a) 
5.118 
0.195 

Reservoir Parameters 
kik Pay  (h) 
Total Porosity NO 
3as Saturation (Sg) 
NI Saturation (So) 
Nater Saturation (Sw) 
Formation Compressibility (cf) 4 
Total Compressibility  (ct) 7 
IlVellbore Radius (rw) 

133.000 ft 
11.00 % 
0.00% 
0.00% 

100.00% 
.6737e-06 1/psi 
.7136e-06 1/psi ' 

0.365 ft 

Pressures 
Extrapolated Pressure (p*) 1804.2 psi(a) 
Final Flowing Pressure (pwre)  2300.8 psi(a) 
Final Measured Pressure (Past)  1809.3 psi(a) 

Fluid Properties 
Reservoir Temperature (Tresv) 93.0°F 
Reservoir Pressure (Presv) 1790.0 psi(a) 
Water Specific Gravity (yw) 1.000 
Water Viscosity (11w) 0.7980 cP 
Water Compressibility (cw) 3.04e-06 1/psi 
Water Formation Volume Factor (Bw) 1.000 bblistb 
Solution Gas Ratio (Rsw) 0.0 scf/bbl 

Production and Times 
Corrected Time (to) 15.07 h 
Total Cumulative Production Water (Cum—water)  -0.57 Mbbl 
Final Water Rate (q,  final) -915.4 bbl/d 

Test32 2016 v2T'A  `I€.9-  7 13.0.167 151222 
41-18 



Water Model - Vertical 1 

Analysis Results 
five Water Permeability (kw) 70.6353 md 
Mobility ((k/µ)t) 88.52 md/cP 
Transmissivity ((kh/µ)t) 11772.55 mdft/cP 
Skin (s') 37.209 

Due to Damage (sd) 37.209 
)ore Volume (Vw) 1516 bbl 
Apparent Wellbore Storage Constant (CaD) 124.448 
Wellbore Storage Constant (CD) 273.967 
Wellbore Storage Pressure Parameter (Cp13) 12.152 

Reservoir Parameters 
Pay (h) 133.000 ft 
ii Porosity NO 11.00% 

Production and Pressures 
Total Fluid Rate (in situ) ((q(3)t) -915.4 rbbl/d 
Final Gas Rate (qg  final) 0.000 MMscfd 

Saturation (S8) 0.00% Final Water Rate tiri -0.11  final, -915.4 bbl/d 
Saturation (S0) 0.00% Total Cumulative Production Water (Cum water) -0.57 Mbbl 
ter Saturation (Sw) 100.00% Final Flowing Pressure (13,40) 2300.8 psi(a) 
mation Compressibility (Cr) 4 
at Compressibility (ct) 7 

.6737e-06 1/psi 

.7136e-06 1/psi 
Final Measured Pressure lo —test, 1809.3 psi(a) 

Ilbore Radius (rw) 0.365 ft 

Fluid Properties 
servoir Temperature (Tresv) 
servoir Pressure (Presv) 
ater Specific Gravity (yw) 
ater Viscosity (µw) 
ater Compressibility (cw) 3 
ater Formation Volume Factor (Bw) 
Aution Gas Ratio (Rsw) 

93.0°F 
1790.0 psi(a) 
1.000 

0.7980 cP 
.04e-06 1/psi 

1.000 bbl/stb 
0.0 scf/bbl 

Synthesis Results 
Synthetic Initial Pressure (p1 (syn)) 1803.6 psi(a) 
Extrapolated Model Pressure (p*„,odei) 1803.6 psi(a) 

,, Pressure Drop Due to Total Skin (Anskin 1 408.6 psi(a) 
Flow Efficiency (FE) 0.178 
Damage Ratio (DR) 5.614 

ITes132 2016 % TM 7 13 0 157 151522 
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